
PCT/JP89/07269 

~ * a * * fr 24 - 12 - 99 

PATENT OFFICE 
JAPANESE GOVERNMENT 

Li 09/868780 _ 

%mmtt<?)wm^ terns nx miTCoACMK: terns tix 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

th m # n B 

Date of Application: 1 9 9 8^12^250 

& m # -§• 

Application Number: i O^MSftBfg 3 7 0 2 7 7 -Si- 

ft m A 

Applicants): Mffl^At4|jffc^^ 



A 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 





S^^L 10-37027 

[ia##] 10823 

TOH] ^10^12^250 
[JfcTft] #»Flffif IS 

[H8£#fM)« C07D 

& J: tf^tl 

[Mx ttjgmi mjscimftTfy^ * 3rsi8#2i# 

©ft 

i&mx itmffi} MMWi&m m 5 t b 1 #1 1 -sr- ^-^v 

>^>3>7 0 1 
[f§5S!l##] 000173913 

[fCT ##] 000006091 

[f^lA] 

[g»Stf##3 100066452 



ffiSE4# 2000-3002642 



#^2. 10 — 370277 



[#31±3 



100064388 

100067965 

008796 

21.000R 

£ 1 

*&« 1 

9102652 
9006034 



JfJIiE#2 000-3002641 



#^ 10-3702 Ik 



^ (i) 

H P CH 2 OH 



NH 

NHCCF 3 
ii J 

O 



a) 



m&m2i cv) 
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[»#3g3] 5$ (X) 




1 



ffi|E#2 0 0 0-3 0 



4$ 5J2. 10 — 370277 



[»#3C4] &©-jR5£ (ID 

o 
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H3CCHN R l 

<n> 

I x 2 o' 
x ] o CH 2 OH 

fl5©t Ko*s/^#iia£^fe«*\ fc^wsx 1 tx 2 is.m%tifi&misT 2m<D 

f;i/S5:iSibT^0-^ (III) 

H 2 N D i 

"\ (in) 

X*6 X2 °CH 2 0H 
(aSifi, R 1 „ X 1 ^3«fct>*X 2 litrfSa^l^DS^Sr^o) T*S£*l£ N 

£&#Nfc®-4, 5 - o-^a- 3 - m Kn^j/^f;i/-f-N-7tf;i/- 3 

hU7nnrtf;Hfcu zL*uc<f: (iv) 

o 
11 

F3CCHN R l 

(IV) 

, > x 2 o ' 
X*0 CH 2 0H 

t=.mmm-4, 5-0-um- 6 --5=712* s f- 3 - n fd^*^^- 6 

- h ij7nn7t*5 F- 3 -^^bjtf^^x^^B &£/&u #cv*t?5£ 
(iv)©fb^^e>-f ^ (R 1 ) tf&titf, r*i£B#i£u totKn^ 

S//i/#»3S (x 1 , x 2 ) (I) 
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NHCCF 3 



T*mZtlZ> K— 3 -ribA/tf**/- 3 - M Fn^>>^f;i/- 6- 

[»#3S5] &<B-«5<C (II) 



(X 1 £X 2 ) fc©-«*55 (VI) 



t: Kn^rS/^^^/- 3 -T-*^;i//Jf^rS/^TX^^>B ££f&U tfcvN-esS (VI) 

<Mt&QS<D 3 fit -K-EMr :* &<D&m(o?km&*-&m-y-7^&<z)-ffl> 

5£ (VII) 
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H 3 CCHN R i 




(vn) 



CH 2 OX 4 



(vn) 0ft^ft©4&2KBN6«:lftfl:LT, #c©-JR5£(vni) 



<5£r|>, R 1 , X 3 fcitfX 4 &fu§H£ ft =foo) ti$^N-§i^ 

t- &#um - 4 - <{r b - 5 -O-um- 3 - h: K n * S/ * 3^1/ - 3 - ^ 
/K3f $/$/7X#^>B££f&b, ?M^5£ (VIII) ©ffcltr^© 4 fe>5r h«£3i7t 

LT, .&©-«5£ (ix) 



(5£*, R 1 , X 3 £<fctfX 4 ^tuiSill^C^^^^o) T*3l3*lSN 
-fcte.##a^4---:r-e^ 

^>»7x^f>B^«u &v^3; (ix) (Dit&WfrbJ ^ ;«1S 

(R 1 ) tf&fttf, 3tl»t, IotKO*S/^«S (X 3 , X 4 ) *m 
JtTf S (V) 




X 3 0 



CH 2 OX 4 




x 3 o 



CH 2 0X 4 
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NHCCH 3 
O 



[»*«6] 7£©-j« (iv) 



KD^S/;i/MST^S3&\ fe&v^x 1 £X 2 &W###|gbT 2flf<z>t: 

6 -^T-fe* $ F-3 -t Kn^rS/^^^/- 6 - h U7Dn7t*§ K- 
3-fAM^^i/7x^f>B^U &^T?5£ (IV) <D4t&®fr £ Kn 
*$/;i/#SU£ (X 1 £X 2 ) tfco-lfcS; (xi) 



/J<dps/e/7x^f >b ££j&u r^VNT^(xi)0^b^o3^k: Kn^i/^f;i/ 
Si: 5&CDi6jj|03!KB*SS:«SlbT, JR5£ (XII) 





HO 



CH 2 OH 
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F 3 CC 




x 5 o 



CH 2 OX 6 



(XII) 



u*z/frumm%:7jk-f) T*mznz>N-&mz&mmm- 5-0-^- 6- 

^y-fe#^ F-3-«lt Fn^r^^^-;!/- 6- MJ7nuy-fe#* K - 3 - ^ 
#;vjK^>^yx#^>B££/&u &v>T*5$ (xn)©fti§r4^cD4 fe7K^S£®E 

flSLT, ^(D-m.^, (XIII) 



. &v^5£ (XIII) ©-fb^©4fi^rMIS:»7cbT, (XIV) 



- (5£tp, R 1 X 5 fcitfX 6 liMSaiH^ C^*^t,o) .T^$tl^N-^@^ 

r^mmm- 5 -o-#®-4 -xt?- 6 -^r-fe^ ^ k-3— r«h Kn^>> 
„ (xiv)©tt£-*fej&*e>>f ^y#«ai (r 1 ) ^fctitfrti&sftitu jbo 

tFn^^«i (x 5 . x 6 ) 3 (X) 




x 5 o 



CH 2 OX 6 




x 5 o 



CH 2 ox 6 



ffiliE4f 2 0 0 0- 3 0 0 2 6 4! 




[0 0 0 1] 

[0 0 ,0121 : 

X >if ^ (Djfilfe £ SUM"*" £ tfsffl % ^ f £ *Jfg'ft#& £ r il £ tlT V^ 
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[0 0 0 3] 

Z. <D X e> K 7 U n */ #-1ite£.tt.T*mmteBm'V2b2> frb. ifVu i/ if © 

[0 0 0 4] 
[0 0 0 5] 

#iE©5£ (i) , (v) fei:t>* (x) "e-zti-ztiskstiz 3m<Dffimsyyx** 
s/BSS^tt&^Jfc^fc^fclcriW&bfc. =S (i) . (V) fc<fctf (X) © 

[0 0 0 6] 

lot, »-©*«WT?»i, (i) 
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[0 0 0 7] 

5£ (V) 




(V) 




[0 0 0 8] 
^HO^Ig^T'tt, ^ (X) 

H 2 0H 
2 

NH (X) 
NHCCF 3 

O 

t*Stl5 6- f7t*^ K- 3 -•r r ^;i/5}-C^i>- 4 -if- 3 - n Kn^f>>^ 
[0 0 0 9] 

jR-, ^-^Jc^HO^^lCJ:^,^: (I) , ^ (V) fcj:^ (X) 

[0 0 1 o] 

>Bi:S (V) ©3 -T r ^;i/^=¥t/-4 -xtr- 3 - 1 FD=af $/*^;i/S/7*# 
f>Bi:S (X) CD 6 -^T-fe ^ ^ K— 3 --rj^l/sKdp S/-4 -xfcT- 3 - K 



9 
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[0 0 1 1] 

(1) 6 -^T-fe^ ^ K- 3 - ffs)\y^^- 3 -t Fn=3pS>^^;b- 6 - h U 
7DD7t^ RS/T^^B [5£ (I) Oit^m 

C 8 H 13 N 2 0 4 F 3 - HC1 
ikMftm : [a] 2? D +38.8° (c 0.64, * # ^ 

^-NMR^^^h^KCDgOD, 5 ppm) :2.06~2.15( 1 H, m, 5-H), 
3.18 (1H, br t, J=12.0 Hz, 6-Hax) , 3.22 ( 1 H, dd, J=12.3, 5.4 
Hz, 6-Heq), 3.58 ( 1 H, dd, J=10.7, 7.3 Hz, -CH. 2 OH) , 3.69 
(1H, dd, J=10.7, 6.4 Hz, -CH. 2 OH) , 3.90 (1H, dd, J =10.3, 
2.9 Hz, 3-H) , 4.08—4.12 (1H, m, 4-H) , 5.07 (1H, d, J=10.3 
Hz, 2-H) . 

IR^^Ml/ (KBr):3300, 2890, 1720, 1550, 1430, 1220, 1180cm" 1 
(FAB -MS) : m/z259.2 (M+H) + , 185.2, 146.2, 

93.1, 75.1, 57.1 

[0 0 12] 

(2) 3 -T : ^;i/3i<^^-4 -xif- 3 -n Kn^i/^^;i/S/rx^^>B C5£ 

(v) (Dit^m: 

fttt : C g H 16 N 2 0 4 • HC 1 

itm^tm- Ca] 26 D +45.4° (c 0.50, * $ J -/I/) 

^-NMR^^n^ (CD 3 OD, 8 ppm) : 1.83~1.97 ( 1 H, m, 5 - 
H) , 2 . 06-C-l-H-,— s-,- ^N--H-C O-C-ji-3-)-,--3.M_U-H.,_b.r_±,_j=i2..-7_H.z,__ 
6-Hax) , 3.04 (1H, br t, J=12.7Hz , 6-Hax) , 3.36 ( 1 H, dd, J= 

13.2, 4.4 Hz, 6-Heq) , 3.47 ( 1 H, dd, J=10.8, 8.8 Hz , 4 - H) , 
3.60 (1H, dd, J=10.3, 8.8 Hz, 3-H) , 3.65 ( 1 H, dd, J=11.2, 6.8 
Hz, -CH. 2 OH) » 3.83 ( 1 H, dd, J=11.2, 3.4 Hz,- C H £ 0 H) ,4.71 
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( 1 H, d, J=10.3 Hz, 2 -H) 
I R^^P (KBr): 3350, 1680, 1550, 1380, 1290, 1100, 1060, 
890 cm -1 

7^X^^h;i/ (FAB-MS) : m/z 205.2 (M+H) + , 154.1, 146.1, 
136.1, 107, 89, 77 
(3) 6 -"r7±$ =i K— 3 --^jb^jtf^S/ - 4 -rnfcT- 3 - M KD^>>^f;i/ 
-6-h'j7DD7t^5 FS/y*#^>B (5£ (X) (DlkSm 

£^5£ : C 8 H 13 N 2 0 4 F 3 • HC 1 

JfcfiBE^K : [a] 26 D +35.0° (c 0.50. *#S—Jl) 

'h-NMR^^^ hJV (CDgOD, 40r, 6 ppm) : 1 . 88~2 . 00 ( 1 H , m, 
5-H), 3.11(1 H, br t, J=13.2 Hz, 6-Hax), 3.42 ( 1 H, dd, J=13.2, 
4.4 Hz, 6-Heq) , 3.51 ( 1 H, dd, J=10.3, 9.3 Hz, 4-H) , 3.67(1 H, 
dd, J=11.2, 6.4 Hz , -CH^OH) , 3.73 (1H, dd, J=10.3, 8.8 Hz, 
3-H) , 3.84 (1H, dd, J=11.2, 3.9 Hz , -CHgOH) , 
4.84 (1H, d, J=9.8Hz, 2 - H) 

IRX/<?h;i/ (KBr): 3350, 1740, 1570, 1420, 1230, 1180, 1100, 
1060, 990, 880cm -1 

7^X^n^ (FAB-MS) : m/z259.1 (M + H) + , 202.2, 154.1 , 
146.1 , 136.1 , 128.1 , 107 , 77.1, 57.1 
[0 0 13] 

#3£B£lCj:6:i£ (I) 06-f7t^5 F- 3 -^jb^aK**/- 3 - h: Ku=¥ 
Vl^fr- 6 - MJ 70D7t^^ KS/T^*^>B (V) (D 3 - J] 
*ri/-4 -xtf- 3 -fcl FD^rS>^^;i/^T^^^>B HjZ (X) (D6-f7t 
# 5.4? ^ .3. _ ^ jb.jJJ^-J/-- 4- - - .3 =Jz ..Fn^^-^_^;i/^6^_h_U_^P. n 

J^T JCgsUfcfcl 1 ~ 5 iz J: y ^-T „ 

[0 0 14] 

WJi 
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#09 tt, #3gBJ!lCJ:S:i£ (I) , 5*S (V) *fctt5£ (X) ©^^©N-T-fe 

N-Ti2^;i/7b"^ * — # — -£IMiSt£©SMlfli rjournal of Biological 

Chemistryj ^252#, 5194~5200K (1977) JCSB<8©#t£©&&$£'T?f?o £ c 
[0 0 15] 

fiP*>, 0.025 M^X>ift-U >gfe»ffitt (PH4.0) 0.5mL£H««?fttC$8»3lt 

£10mMA°^:=.hn 7i- ;i/-N-T-fe^;U- a -D-tf^* hi^^ — KO.lmLfc 
#38tJ§KJ:S5S; (I) > (V) ^3 <fcZJf (X) <0^t-&«J©Mti^-o«:tft#fcbT 
^tf?K?§$U 0.1mL$:967^^-f I/- h 37 < C-£10#f§>''l'- 

•i-fC-H (Sigma}±|g) 0.01mL&#IJ;L£^ 37t; T*30#|ig£^S-ttfc o 
[0 0 16] 

jEffc^ fcl&mz Ss>-7kmi£1-hV V&MffiWi. (pH10.5) l.OmL 

ZM?LTmmfcfa%:W±Z J &f=. B t<Dm^ ^©SfS^t© 405nmiZ&tf Zaftig. 

(a) zwfei>t~° mmz&fc*^&te^ttmnwiT*<DKmm<D®.ytm (b) & 

£<fctf (b ') £$!l3£l/£o N-7"fe^/b40l/3-frS— *f-i£K«*ttS; [1- 
(a-a')/(b-b')]xl00 ICi'Jfh^bfeo #«BMR©iStt«:50%|fi 
WS-frStett©*^ -T^t)t>. #3R©50%|SW«a%'rtfcft©«iK& I C 50 (Z) 
ffihbfcc I C 50 ffii:LT#e>tifcttlft*S*tt«IS©*ltc5IJl&UT^-r. 
[0 0 17] 



#3818 IC (I) , 5£ (V) *fc»5£ (X) ©*[;-£■*»© N-Tiz 

^;Ia#-;U3-1^:^ 

N-Tir^;i/^*;i/n-9-^ — ^*— ifPl^fiS'ftGDWtiffta riiethods in Enzymologyj 
f!28#, 772M (1972) tC|Blfi©#i£©&&8n?fTo fc. 

(Sigmat±^) fcfflV^ HfCi: ITA°7- hD7i-Jl/ - N- 



^2 
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«3fcfi£:«l5£U ££/3 -N-T-fe^;i/^;i/n-y-^ - #—£©50% EMS 

s^tt© i c 50 ffistf-#-ufe. ^© i c 5Q mz%ima>m i tc^-r„ 

[0 0 18] 

WJ3 

#5§f9!tCj:«&5£ (I) , 5£ (V) (X) <D{t-&#HDa-#?# 

a-i$=y^ V */ 0 -13=7 V his#-HmW?S&<Dmffi\& rjournal 

of Biological Chemistryj ^240#, 2468K (1965) JCffi<S©*ffiCD3c^?£-eff 

BPt>. ^Uni/^-t'iiilbtT^^I/^^ • ->!f;i/ (Aspergillus 
niger)©a -Jj^? h S> #*-1f £ <fc 0 —ft*? 9 h$/#*-if (Sigma*±§g) 

ifi:tt^7-hn7x-;i/-o-D-^7^hi/Kfe<l:tf t ^7-hn7 

«s£-£;L<g>^#<Z> I C 50 ffil:ftllfc o fOI C 50 m*mi izm-to 
[0 0 19] 

mum* 

2fc|g^iCJ:-5^ (I) , 5£ (V) *fcl±5£ (X) ©ft^© a - SOI/ 
n */ **- if 33 <fc Tf P - ?)\> =i i/ #*- if&WStt £$f/£-t <&3*I*#n?& * . 

j8 - £f/l/=r$/4f— if |®$?g'[£©f| z ffita TAgricultural and Biological 
Chemistryj ^26^, 203JC (1962) lCfB«©#&©Bt&&T**?o 

-©-£— ?Vl/ I3-Sa#— #_(-Sigma^±$g) _%-Jg .ivSjttUWS^ -H-ELZoc — ./!/-- 

-€•© i CgQ-fii^^ i tc^t^o 

1 3 £BfiE# 2000-300264: 
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[0 0 2 0] 

0 - v> 7 — HMWffi&CDWM \t Tjournal of Biological Chemistryj 
Sg242#, 5474K (1967) Kffi«©2MS©&&8s"CfTo 

Tffrfc-Dti V(D0 - J (Sigmafrig) fcfflV^ It, 0.05 

MOWth'Jfi-iiifH (pH4.5)&JBVV Hfti: IT, A7-hD7i 

[0 0 2 1] 

[3U] 











so) 
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MOO 


MOO 


* (V) 


>100 
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MOO 


>100 
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a (x) 


MOO 


MOO 


MOO 


60 
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a 75 


0.06 



[0 0 2 2] 

-(&-) :-a -&&A-i-*-=*N^&j^ 
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h BlfRH : a-D-JOl/US/df-l? 
[0 0 2 3] 

w s/#-i?£&<ie«-r<&. ^ (v) T'Txttti&m^MmjKMt&ys 

^ # - if % a-D-V>7$/^-iffeJ:t>*a-D-^;i/n>>^--fe*$:5£<ISS 
-r-5c ££:5£ (X) T^$nS^®*|g0^CD^^Ji, /B-D-:*f9* 

-ifi3J:tJ t a-D-^;i/=li/^--fe*$:^<|®*-r-&o 3£oT. 3*1 kz^SE-ft^ 

[0 0 2 4] 

^ (i) , (v) fe<fct>* (x) -e-tti-?*i^$ti**^W-ffc-^fe». t 

ffimm&zisTmm-etb&tm&isti&o **y ns/^-wftft 

[0 0 2 5] 

#;IC. 5£ (I) T-mZtlZ 6 -7=7** ^ K- 3 -ttJUtf**/- 3 -H FD 
=3p */ ;i/ — 6 — h V 7 Q -a 7-iz # ^ K $/ 7 * ^->-B-C04R3i4*-&5l-K-^-«-.- 
[0 0 2 6] 

»— ©*»WJC«kS^ (I) ©6 -^7i2^ ^ K- 3 -tt 3 - tl 

^}(Dmntvx^<D-m^, an 



1 5 
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P 



H3CCHN 




ai) 



CHoOH 



Mcdh Ka^f ^sv^ix 1 £X 2 iiiff#:tfft|iill,T 2ffi© 

tFn^r^riili^t) •e*34x£N-«tt*fctt#fiitt-4, 5-0 
-4R«- 3 -fc KtJ^f 5/*^-;i/- 3 ~x #;i/3K3f 2/ 5/7* * ^ > B V^ -g> „ 3 
<DH (II) ©ft^«tttti»e* M/^Sir* • A-^i/^* - /ty^df;* • * 
jyVl* (Streptomyces verticillus var. quintum ($&X§F^W^507#) 
#bT#£>*l£5>7:*#^>B (#^H§55-46714#^) e>4$g§¥9-157254 
■^KaWJCffittCD^iSJCJ:*^ &£vn£ rcarbohydrate Researchj ^286#. 
173-178K (1996) JCffi*©fc»e>©#SSJC £ o TKagStlS. 
[0 0 2 7] 

±SE©5£ (ID <zHfc-ir^ic£ttS-f ^ </««26 (R 1 ) 

mT*$>z><D&mQT*2bz>° j^summ (r 1 ) omAitn^xno^t^x-^ 
z> 0 mm<D^ (in <Dik^mo4&jb.T$ i c>$L<D\?. \?u*r*/;vm*mmz&m-t2> 

2ffi<Dn Fn^s/^««36 (x 1 , x 2 ) ji-oyu^^as-e^s^^fifOT** 

X 2 £l,Xm%T*ZZ> B -tt3tt>t>. #C5£ 




1 6 
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>SlCi: »J5£ (II) (£>fll-£^©4te£J:tf 5&<Dfc: KD^^S&HBHCfi&fr*- 
[0 0 2 8] 

(x 1 , x 2 ) tbth'j7M^>';^ 4#k#-^u-^;i/^ 

[0 0 2 9] 

^ti<Z)X@^.^^^#^>e,t:ic.J;JJ f 5$C( I ) ^6 --rTiz * ^ K- 3 - 

B & 5851-4?^**. 

[0 0 3 0] 



ess*. r 1 tt^nus^sfett^^^fiiaiSTfey, x 1 £x 2 i«ti^*itci 

^•^/iSSrKlBlbT^©— tt^: (HI) 



o 




CH 2 OH 
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(in) 



X [ 0 X2 °CH 2 OH 



h u 7nnrtf^ftU rtuc J: y&o-jRsS (iv) 

o 
u 

F3CCHN R l 

ov) 

, I x 2 o I 

X l O U CH 2 OH 

(5£tf», R 1 , X 1 fc^fctfX 2 tit&ffi tHCS I* &fc^>) *e«S*l*N-«S* 
4 , 5-O-M- 6 -^T1z* ^ K- 3 -t Fn^S/^^- 6 
- h ij7DD7t^ K- 3 -f*;i/^^i/7X3!f>B &£j*U 3fcV%T?53S 
(IV)©-ffc^***&>f ^ (R 1 ) #*>*Ui. r*i£B«U flotFD^ 

2/^««is (x 1 , x 2 ) zmm-t&z.iiirftnii'tz* u) 

H< ? ch 2 oh 

NHCCF3 
n 

O 

*e*3ns 6 -frt^ K— 3 -^*;i//K=3pi/-3 -t 

[-0-0-3-1-] ; 

4, 5 -0-&m- 3 -fc Kn^P2/^^;i/- 3 -ttfrtf^i/t/TX 

itifit't:F7^>^fS$t5 0 i*UCfc»J, 5£ (II) Olb^©N-7 

1 8 ffifiE# 2000-300264 
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[0 0 3 2] 

&V^5£ (II I) N ' -*;^f^Mr5 K*S©*JK#T?N, 

mykhV7UuMWiiifcfo-2 J &Z><> r*Uc<j:U5£ (iii)tfMt-£#»tf>;igt©y ^ y 
S^hU7DD7tf;wt$ti, 5£ (iv) T'S^n5N-tI*^W14, 
5 _0-^®- 6 -^T-fe * ^ F-3 3 -t: Ka3f>>*^;i/- 

6 - h 'J 70 07t^ ^ F^7X^f >B ^itS. £<qIC5£ (IV) (Dfc&m 

frt>nmT*&mm (r 1 , x 1 , x 2 ) & butts*:, b^©^ (d t?*s*x 

e 6 _^r 7 ^^ ^ K- 3 3 - 1: KD*J/^f^- 6 - b U "7D 

[0 0 3 3] 

aas, 5* (iv) (Ditiamfrb* 4$;&mm (r 1 ) ftp,i?icKKn^^« 

m% (X 1 , x 2 ) fcffiMrrstc^oT, ■*0»-&©Bttt£J£tt««3£©a&K: 

^jiH -f^y^« (R 1 ) U -^h^S/*-n/3j?-/H6 (Boc) t* 

&&#iHc&. JilEOD^: (IV) ©-fb^ftS:, l~4NM-^^>&^ 

^ J &&n£Boc&fa£-t&Z. ZLTt FU*i/)VUmm (X 1 , 

[0 0 3 4] 

mz.. 0-©#*BlJ§tCj:*5£ (V)CD3-v r A;i/^^fi/-4-nibf-3-H Kn 



[0 0 3 5] 

^n©*»Wtc«k«^; (V) © 3 4 -xtf- 3 - n Fn =^> 




1 9 



ffl|iE#2 000-300264 



• 



10 — 370277 



# 



[0 0 3 6] 

^ (II) ©ft^Srffi^b^fcl/TMvxT, £ft&«nR©xg'eft^i8tc£ 
Sr^lCj: ij, 5$ (V) ©3 -■5 s 3t7^sJ?^r2/-4 -xfcT-3 -t Kn^PS/^ 

[0 0 3 7] 



(x 1 £X 2 ) Sffitfit, (vi) 



t Fn^^^f;v-3-f*^^^^7^^f >b?:^u &v^j£ (vi) 

5£ (VII) 



H 3 CCHN 





2 0 



ItiUftZ 000-300264 




Sfi5£ 10 — 37027 



H3CCHN 




(VII) 



CH 2 OX 4 



(VII)©<fc^ft©4&#B*S£K'ftbT, ?Sfc®— «5£(VIII) 



feB:*fiiI-4-^rh-5-o-««-3-«»k Kn^J/^f^-s-f^ 
3tf3rS/S/7**^>B &£j*U &vm?5£ (VIII) Oft-^«j<Z)4fi[-?rM6S:5S7C 
IT, ^c©— jR^ (IX) 



■fe 4— ^tf— 5 — 0 - -«fl| - 3— um^&^^-t^^s^r-jj /I/ 
;K3f $/S/7x#^>b ££/&u &v>t?5£ (ix) (Dit^%afrt>4 $J&m^ 

(R 1 ) £ft&fl»JBU lotFD^^li (X 3 , X 4 ) fcflfl 

itS^i:?:Mi:t^> (v) 




X 3 0 



4 



CH 2 ox 




x 3 o 



CH 2 ox 4 



2 1 



ffi$E4$ 2000-300264. 



10 — 370277 




[0 0 3 8] 

#^->B£, W^It^ HO^I fettMftt h 'J A^^t* 'J 

-vd-)vm(DMMTlzM*m$-Mfcfo2i*:Z>. dtuefcU. ^ (II) (Dit&®<D 

tKn*^««i (x 1 ^j;^x 2 ) mm^nxmm<D\i fp*s//i/3skue 

[0 0 3 9] 

&V>T?* (VI) tfMb-£-%£:N, N ' -i/^f;i/^A7 5 F> St^fc^^V>, 

r-fe^;i/^D U W©i^ffc 4 ftrtSf£KJ&2-&£. micj:y, 5£(vi)<z> 

■•e* S *i N— 4jt£ -ti#««— 5 — 0 — 45HS— 3-— ^^-M-fe-F-n-^P-^^ 
- 3 -fA^^^^T^^f >B 
[0 04 0] 

&v^5S; (Vll)©'ft;-&*<Z)4fi*iftSS:i6'fb^^ W&itBtM* -rF^t: 



2 2 



ffiSE# 2000-300264 



^ 1 0-3 7 0 2 



>«©SMb30Tgftfb"*&. itiicj: »;— jK^;(viii)-e^six*N-««*fctt* 
->rh-5-0-§i-3-Mt Fn3^>*^;i/-3 --r*;^^ 
i/7X^f>B^4^tl>. &v*t?5£ (VIII) <Dit&m<D4&?r 

^>f F, yffA^n/W Kv-f F. Uf)A7;^-^AM F^-f K^©^ 

^ijDL/T^-rs 0 ^*ucj:»j, — jK^: (ix) -£mztiz>N-mm&f~iz#& 
m- 4 -if - 5 -o-fisa- 3 -umt Fn^^^f^ - s-^^^^^^ 

T^^^>B$:^i-€>c #^T5£ (IX) ©fb^i»^&-f ^ y««3£ (R 1 ) & 

&Mm^&m&m&£?$M7kmftMm<Dmi%<D%m^znzwiMis. lot f 
u**s)v$mm (x 3 , x 4 ) *m^m.mmm&&x$M*mfim^<Dm.n<Di5m 

•CBMrrsfc, efi50^ (V) ©3 -T^/bsK^fS/- 4 -zntf- 3 -t Fo^J/ 

[0 04 1] 

mz. m^<D*$£m^£Z>& (X) 06-f7t^ F-a-^fc/I/jtf^fS/- 
4-rcb: c -3-b: Fn=*$/*^-/l/- 6-MJ7nD7tf5 FS/T*#^>B<2> 

[0 0 4 2] 

55 (X) (D6— -r^TiZ^^ F— 3 —^jiA/^^ris— 4— Xtf— 3— tl FD^ri/ 
6 - h 'J7nn7t^ FS/T*#^>B £$g5ii-<5icta. flStf)*^ 

W**fe'e*lffl#fcb , r^e>*ife— jr^s (iv) -emznzN -umt.fr \*4¥&m.- 
4, e-^T-fe^^ F-3-t Fn^rS/^f;i/-6- b'j7Dn 

.[.0 0 4 3 ] 

±is©^; (iv) (Dit&Mz&mt&mtLT. z-nzmmojim-vit^mzm. 

^-f szl^c^d, 5$ (x) ©e-^y-fe*^ F-3 -f^l/vK^- 4 -x'fcT 
- 3 - \i FP^ri/^f;i/- 6-F'J7DD7t^5 F $/r* #5=- > B SrSgJiT^ 



&SE# 2000-300264 




iff 5£ 10 — 370277 



[0 0 4 4] 

•f&;fc*>, t^0>#»tBlcfcv^tt, jK* (IV) 

? 

F3CCHN «1 

(IV) 

X l O CH 2 OH 

(j£tp, r 1 ^TK^M^^fcti-r ^ yfissus-e&y, x 1 £x 2 1***1^*1 naif 

FQ^i/;^iilt5:^t) T*S*lSN-fii»*fett*«tt- 4 , 5-0- 
6--rT-fe# ^ K - 3 - k: Fa 3r£/*^;i/- 6-h'J7nn7t*$ F- 
3 -^^jtf^s/i/yx^^B &£*&u &^t?5£ (iv) ©ft-&4fc#e>fc Kn 

*ci/frmmm (x 1 ^x 2 ) ^itit, &®-«5S; an 

V 

F3CCHN R l 
111 2 

I HO I 
HO CH 2 OH 

(55*, R 1 lilafB^I«IDSi*$:t;o) T'^*3$ *l& N 6 
-f7t^^ F— 3 — H Fn3r2/*f-;i/- 6-b'J 7DD7t^^ F~ 3 -"ffi 

;i/^i/i/7^^f >B ££s£U ?M^5£(xi)tfMt-&4&fCE> 3 &t: Fa^S/**- 
^/3£i: 5ft©56Jtt©*KI£«:#«bT, tfco-HK (xii) 

P 

F 3 CC1 

I r 

( xn) 




X s O CH2OX 6 



(5$*, r 1 ii*M?tfdi^^;MlT'$>>j, x 5 tx 6 tt-en-^tm k 



2 4 



ffiaE4#2 000-300264 



3§s£ 10-3702 7 



mithx. IkO-BiZ (XIII) 



*fett#«»-5-0-««-4 -^b- e-^r-fe^^ F-3 — Rflt Fa* 
U #V^jS; (XIII) (Dffcllrtl<Z)4<&>7- hmZMrthT. &©-fl£5£ (XIV) 



(55*, R 1 , X 5 fc<J:tfX 6 Itmmti H bSi*£ =fco) -elifcSftSN-fill 
*fctt#-RSI-5-0-««-4-3:fcr-6— 5=Tiz*^ F- 3 KB* 

otKn^^ii (x 5 , x 6 ) *w,M-rz>z.£itn®Lii-tz>. (x) 



T3t£*iS S-^T-fe^ ^ F- 3 -ttJl-K**/- 4 -ilf- 3 -t: Fa**/* 





x 3 o 



CH 2 OX 6 




tf}ll$f 2 000-300264 



• 10 — 370277 ^ 



[0 0 4 5] 

m-K<D*&mi3&&Mfe't&iz\t % & (iv) <DN-um&fc.mmm- 4, 5 

5£ (IV) <D4fc&m<D\i FD^f^Mi (X 1 tx 2 ) tfffitttstu 5BHIt©ii K 

u*ts)vmzmikzn* (xi) 

y-fe# ^ F - 3 - ti Kn3f S/*^7l/- 6 — F 'j7aD7t*§ K - 3 
[0 0 4 6] 

^ (xi) (Dit^m^, N ' -i/^f;v*M7$ F\ i&ik*?is>, tun 

2/9>*S\ ^ h^j/xh^S/^f;i/^a'J F, ^b^^f^fD'JF^n 
-fe^;i/^a y Ff<DiMtitM)SStSo rtucfcy. ^ (xi) ©ft^4fc©3 

**/*3-Jl/- 6— F y 70D7t^5 F- 3 -f*;W^^7^^f>B 
[0 0 4 7] 

^^7?^; (xin©>fb^©4fi7K^*$:^^5 L b'>, wm.itmm. ^-h^^ 

if y c/Ai/^o^- F, f^-7-f> • ;t-a— r-f 

>^©Mltiffcts. dtucfcy-jRsS; (xiii) -e*stisN-««*fctt 

#MS«- 5 -0-fiS«-4 ->T F- 6 -^T-fe^ ^ F- 3 -Umt Fn^ri/^f 
;i/-6-b'j7DD7t^^ F-3 - rAM^^^7^$f >B5:MtS. 

2 6 2000-300264. 



#3Z 1 0-3 7 0 2 



&v^5£ (xiii) tfMb 4 &>7- MSfct&fl:*^ 7tb-h'j;K -r- 

7-f F, U^?A7;i/^-?A/W F^>f F^tf^M^W F^>T F^, rt^VV 

(XIV)T*StiSN-«»*fc«*^SI- 5 -O-fl^-4 -mif- 6-^ 
Tir*^ F - 3 FD ^ri/^ f 6 - F 'J 7 D n 7t ^ 5 F-3-^# 

[0 04 8] 

&v^-c (xiv)©^^*^, >f$y««s (r 1 ) tf&iMzm j pi&&mm&t=. 
itmy^m^mm<Dmn<D^mx'z.ti^mmh. r-dh ^n^^jvumm (x 5 , 
x 6 ) &n*&&&m&*&to*m&M*<Dmiiz<D%m^mm't&£.. ^ (x) 

T*m&ft2> 6 -^T-fe^^JF^- 3 -^^il/JK^- 4 .-aitf- 3 - H FD 3f 
6 - h U :7a*DTiz;#^ Fi/7x#¥'>3 m®&Mtv&* 
1 oro 4 .9 0 v 

sira. sim^i*!^^ , (v) 

J3«fctf ( X ). CD ^S^IgHjNfim&^ *WB ^ IC tt> ^-CDBft 

^?>!r$#;]/i±$g) (h + "e^a-tsrtic J: y, jfcfc&T^-T £^ 

-r & t:j:5^Dvh^77^- T»ss-r & 3 ^ ic £ y , mw^m<D^(D^ 

(I) , (V) fcitf (X) tf)>fbl»##£*l£o 
[0 0 5 0] 
[#gf£tf>Hd£tf>7£ffi(] 
J£A~RC, nW<D%i$£Wl5&iT*m^Z>& (ID ©ti}»fl:^«CD-filT»5N- 
(^-^^V-7*F^^A^-;i/) -4, 5-0-/<>^'Jf>-3-tFn 

##$J 1 £jS1- D jg— , J:UP«H©*»W»CJ:*^; (I) , (V) 

(x) <Dit&%)<Dm&*Mm~tz>mnmi, 2&&tf3*^x*%m* 



aiSE# 2000-300264 



10 — 370277 



[0 0 5 1 ] 
[0 0 5 2] 

N- (*-*/^'J-^h^S'A^-;i/) -4, S-O-zO^U-^^-S - 

rcarbohydrate Research j ^286#, 173~178K (1996) lCfa^<£>&^ £ <Z>7j 
&lCj:oT§git£ft<5N- — U -^h^i/*;^- ^) ~4, 5 
S^U -^V^T^^^^B (5.60g, 13.8mmol) £N, N-^fMW^K 
(DMF)(10 ml) IC^L> ^©^tCN, N — VfU tf;i/n:^;i/T ^ > 
(4.80ml, 27.6mmol)fe«fc^'fb2 b^P>>X h^r^/^^;i/(3.15ml, 27.6mmol) 

[0 0 5 3] 

««<»«:®BI««SEi:LT^nnah;i/A-^*y-^ (19: l) 

,j -^>$f /I/) -4, 5 -0-^V^yf>^7X^f>B * h*ri/ 

xh^$/^^;i/XX^;V6.65g(98%) ; C«] 28 D +22.1° (c 0.91, 

*#y-;i/) 

[0 0 5 4] 

*ft-a-%(6.50g, 13.1mmol) ^fh7tKD77> (100ml) 2, 2, 2~h 

•7 A (995mg. 26.3mmol) £flD;L£ 0 #e>*lfc«"&*Bj&^i&-e 1 i^btl 
TCiR^SrfTofe. iRiSSffttC* (30ml) £#Dx.T&J&£#ib£-£, £ 

2 8 mSE#2 0 0 0- 3 0 0 2 6 4 



# ^ 10—3702 



# 



(19: l) zm^^&i/V fiffrfi^^Zw? h^57-f -t?*M8 

L, «b^IIa) 4.87g (94%) 

[0 0 5 5] 

JfcfliSfcK : [a] 27 D +87.3° (c 0.93, *#J-Jl) 
1 H-NMRX^^ (CDC 1 3 , 8 ppm) : 1 . 47 (9 H , s, 
COOC(CH 3 ) 3 ) , 1.99 (3 H, s, -NHCOCH3 ) , 2.17 (1 H, t , 
J =5.4Hz, -CH 2 OJi) , 2.18—2.30 ( 1 H, m, 5-H) , 3.31(1 H, 
br t,J=12.5Hz, 6-Hax) , 3.51 (1H, dd, J =12.5, 4.2Hz, 6-Heq) , 
3.72—3.87 (2H, m, -CH. 2 QH) , 4.59 (1H, dd, J =7.6 , 2.2 Hz, 
3— H) , 4.63—4.73 ( 1 H, m, 4 -H) , 5.73 ( 1 H, s , =C_HP h) , 
5.89 (2H, brs, 2-H and -NHCOCHg) , 7.34—7.44 ( 5 H, m, 
P h) 

IR^^Wl/ (CHCI3) : 3450, 3000, 1680, 1390, 1370, 1170, 
1090, 1070cm" 1 

(FAB-MS) : m/z 393.3 (M + H) + , 337.3, 234.2, 
154.1, 136.1, 57.1 
[0 0 5 6] 

[0 0 5 7] 

(1) n- (z-i/v u-^h^r^^;i/3j<-;i/) -4, s-o—^ywry- 
6 -N-f7tf^- 3 -t: Kn^pi/^^;i/- 3 -f^uitf* y yyy. * *$- y b 

-1 om&W;3:m £>.*l fcuffc^-* I Ia_(3..0g,_7_j64m9J 0_JfeJi-E5_^-^*Sl 
% (H 2 NNH 2 - xH 2 0, 30ml) lCj£#U 7<rcT? 7 BISJflM$l,fc. 

^t'3HIia}bit 0 M2KBSK"7^*i/9AT?S£«L/fclfe, 3i& 



£iiSE# 2000-300264 



#5jZ 10 — 370277 



(19: 1) 5:ffl^S^'J*W7A^n7b^77'f-T'ttib, te&&R<Z> 
&m<t&QB Offc^HIa) 1.07g (40%) *mtz. 0 £fcZ(D£.g. ffc)xfc<Mt& 
m IIa£ 1.56g (52%) ®4XL£o 
[0 0 5 8] 

itm%B.' [a] 28 D +25.7° (c 0.81, **J-M 

! H-NMRX^^h;i/ (CDClg, 8 ppm) : 1.49 ( 9 H, s, 
COOC(CH 3 ) 3) , 2.54-2.64 ( 1 H, m, 5~H) , 3.36 ( 1 H, br t, 
J=12.5Hz, 6-Hax) , 3.48 ( 1 H, dd, J =12.2, 5.4 Hz, 6-Heq) , 
3.79 (1H, d, J =5.9Hz, -CH 2 OH) , 4.36 (1 H, dd, J =8.1, 1.7 
Hz, 3-H) , 4.62 (1H, dd, J =8.1, 2.7Hz, 4-H) , 5.27 ( 1 H, 
br s, 2-H) , 5.74 ( 1 H, s, CHPh) , 7.26-7.46 (5 H, m, Ph) 

IR^^^h;!/ (CHCI3) : 3400, 2970, 1685, 1460, 1410, 1370, 
1170, 1090, 1070cm" 1 

V^^nil/ (FAB-MS) : m/z 351.2 (M+ H) + , 334.2, 234.2, 
154.1, 136.1, 57.1 
[0 0 5 9] 

(2) N- (#-$/^V -:/h=^>#;i/#-;i/) -4, 5-O-sOWry- 
6 --^y-fe # ^ K - 3 -"rfifrtf*^- 3 - n )?u*ci/ 6 - h V yu U 

MMWl* CD 'V'&btlfrit&mU* (3.0g, 8.56mmol) £N, N-^*^ 
;i/*M7 5 K (30ml) iC^b, 3*UCN, N-^>f V^Q^Xf ;i/7$> 
(14.8ml, 85.6mmol) £ J: t>* h U :7;i/>f D TOX^;i/ (10.2ml ,85. 6mmol) &flp*. 
fe 0 #fetl^?g^5:60rT*15^r^m#bfe o 

Jiibfc^ ^t$:SiiltUtn-A^t>-»ifxf;i/ (1:1) 
ffellVa) 2.77g (73%) £#£ 0 



2000-300264 



#5p 10-3702; 



[0 0 6 0] 

ftmytm [<*] 28 D +67.7° (c o.96, *#y-;i/) 

^-NMR^^ (CDC 1 3 , 5 ppm) :1.47(9H, s, 

COOC(CH 3 ) 3 , 1.95 (1H, t, J =5. 4Hz, -CHgOH,) » 2.12—2.23 
(1H, m, 5-H) , 3.31 ( 1 H, br t, J=12.5Hz, 6-Hax) , 3.59 
(1H, dd, J =12.2, 3.9 Hz, 6-Heq) , 3.77—3.90 (2 H, m, 
-CH 2 OH) , 4.62—4.73 (2 H, m, 3-H and 4-H) , 5.76 ( 1 H, 
s , = CH_P h) , 5.94 ( 1 H, brs, 2 -H) , 6.65 ( 1 H, br s, 
-NHCOCFg ) , 7.36—7.46 (5H, m, Ph) 

IRX^^h;!/ (CHC 1 3 ) : 3440, 2980, 1740, 1705, 1395, 1370, 
1165, 1090, 1070cm" 1 

V*;*^* f.;b (FAB -MS) : m/z 447.2 (M+H) + , 391.1, 234.2, 
154.1, 128.1, 57.1 
[0 0 6 1 ] 

(3) 5£ (I) ©6-f7t^5 F- 3 -^r^i)V^t/- 3 - tl Fa^fS/*^^ 

(i) mmWl, (2) T#^tl^fb^IVa (2.50g, 5.60mmol) 
;V (200ml) IC?£J§?U ZLftlZlOo/o/i^WJAmm (1.25g)£#D3.T, 2Kifi#H^ 

t, muT^emmMwisT^yvv^z/m&mMixfcitft^t-* io%a^?zs 
mm^^^^t hsiibxi&v^^ zm$:m&mmi>fr 0 m^yozmmmmth 

T9UU&)\/2*-*# J -)V (19: 1) fcffiVNSSyy #>5f;i/;*^A#El V h 

^w-t^^l, Mfe^oN- (#—>-* y-^h* s/#;i/3tf-;i/) - 6 
T-fe # ^ F- 3 -^^^/K^ri/- 3 - ti Fn3p^*^;ix- 6-N'j7nnrt$ 
^F^>7X^f>B (ftl^XIa) 1.85g (92%) £#& 0 
[.0-0-6-2.] , 

itmytm: [a] 28 D +45.7° (c 0.59, ^ # J -JV) 
^-NMR^h;!/ (CDCI3, 8 ppm) : 1.48 (9 H, s, 
COOC(CH 3 ) 3 ) , 1.87—1.96 ( 1 H, m, 5-H) , 2.43 ( 1 H, t, J = 

3 1 M2 0 0 0-3 0 0 2 6 4 



10 — 370277 



5.4Hz,-CH 2 CIi) , 3.21 ( 1 H, d, J =3.4Hz, =C 4 ~OH) , 3.29 
(1H, m, =C 3 -02i) , 3.49 ( 1 H, dd, J =14.2, 8.8 Hz, 6-Hax) , 
3.60 (1H, dd, J =14.2, 4.4 Hz, 6-Heq), 3.77 —3.90 ( 3 H, m, 
-CH 2 OH and3-H) , 4.29 (1H, dd, J =6.8, 3.4Hz, 4-H) , 5.55 
( 1 H, br t, J =8.3Hz, 2-H) 
IR^.^^h;i/(CHCl 3 ) : 3375, 2980, 1730, 1685, 1540, 1410, 
1370, 1250, 1170cm" 1 

(FAB-MS) : m/z 359.2 (M + H) + , 307.2, 303.2, 
289.2, 154.1, 138.1, 107.1, 57.1 
[0 0 6 3] 

(ii) ZLO VXmbtl fritS®) XIa (70mg, 0.195mmol) £^na*#> (1 
ml) IZ&MV. 3*UC4 N4feift-^*^r*>«f?ft (0.25ml) ^iUx.^T'30^^ 

m&hfc. n — t e r t - ^h^i/*;i/^;i/«^flKit^tifeo m&mitifimm 

LTJH«LfciRlS*lfttc^acf-^x-^^/S:itI^.TJ:<ai?L/fc«, tfffibfcM 

te&m{*G>&&it'etWB m d) wt&m) 4im g (so%) 

[0 0 6 4] 
[0 0 6 5] 

(1) N- (df-2/^y-^h^5/*^/sK— ;V) - 3— ^/bsK^rSz-S -t: K 

##Ml ©SSJtife-e^&nfe^ft Ha (1.20g, 3.06mol)£* * 7 (120 
ml) JCjgjgU ^4X^10%^^^^^^ (500mg)5:*Dx.7K^#iS^T> 

-6Jm«U!|U'X^^2 

>T h5iflLTHfcv>fct!U 5M&Mffiili8iL£o 3$@ft&MB6$%£ LT * n n * 
# / (3 : 2) ^Mv^^y^^i/^A^avh^^-T*! 

38 U ^iS«0>3lHft-&^ (flS^*jVIa) 877mg (94%) £#fc 0 



miE# 2000-300264 



#^ 10—3702 



[0 0 6 6] 

itmytm •. [<*] 25 D +50. 5° (c 0.49, *#y-;i/) 

mp 201~ 202° (decomp.)ite-fe#t^^E t OH-EtgO 
1 H-NMR^^^ (CDC 1 3 , 8 ppm) :1.45(9H, s, 
COOC(CH 3 ) 3 ) , 1.91~1.98 (1H, m, 5-H) , 1.96 (3H, s, 
-NHCOCHg ) , 3.10 (1H, dd, J = 14.2, 3.4 Hz, 6 - Hax) , 3.71 
(1H, dd, J =5.4, 2.4 Hz, 3 -H) , 3.73 ( 1 H, dd, J=11.2, 8.1 Hz, 
-CH 2 OH) , 3.80 (1H, dd, J =11.2, 3.9 Hz, -CHigOH) , 3.99 

(1H, dd, J =5.4, 3.2Hz, 4-H) , 4.14 ( 1 H, d, with a small 
coupling, J=14.2Hz, 6-Heq) , 5.99 ( 1 H, d, J= 2.4Hz, 2-H) 
IR^^^hjV (KBr) : 3290, 2980, 2920, 1710, 1670, 1650, 1540, 
1430, 1270, 1160, 1100, 1010, 960 cm -1 

-?7.7.^V b;V (FAB-MS) : m/z 305.3 (M+H) + , 289.2, 249.2, 
154.1, 146.2, 136.1, 107.1, 57.1 
[0 0 6 7] 

(2) N- (Z-i/*? U -ZTY 3risjj)l#-JV) -5-0- <* U 
~Jli?*^J\/isV ;i0 -3- (# -S/^r V --f^frSSt^JUi/V *^=-;i/ 
-3- J r*lfl'tf*rS/S/7X* i ?>B (fb^VIIa) 0®!^ 

lu^ (1) Vmbtlfcit&m Via (2.20g, 7.23mmol) £N, N~Z?*?-)Vjfr 
;^7 5F (DM F ) (30ml) lC?§g?U d tf)?g?&JC-f ^ #V- JV (3.44g, 
50.6mmol) £ J; - U - -?3-J\/V* =f- )W V U =5 4 F (3.81g, 
25.3mmol) &Jn^ £ffiJCT16B3rl8f|JM$l,fc„ £j£»tt&«EE**§l,fc«U 3^© 

fi*MK©Mffc-&4& (ffc^feVIIa) 1.89g (49%) 
[0 0 6 8] 

itmytm-. [<*] 23 D +37. 3° (c 1.03, *#y-;i/) 

^-NMRX^^hil/ (CDCI3 , 8 ppm) : 0.05, 0.10 and 0.14 (6H, 
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3H and 3H , each s, (CHg) 2 of t-butyldimethylsi lyl), 0.89 and 0.94 

(each 9H, each s, (CHg) 3 of t-butyldimethylsilyl), 1.46 (9H, s, 
COOC (CH 3 ) g) , 1.73-1.82 ( 1 H, m, 5-H) , 2.04 ( 1 H, s, 
NHCOCHg) , 2.76 ( 1 H, d , J =6. 8Hz, - O H) , 3.28-3.37 ( 1 H , 
m, 6 -Hax) , 3.52-3.63 ( 4 H, m, -C^OTBDMS, 3 — H and 
6-H) , 4.14 (1 H, br t, J =2.9Hz, 4-H) , 5.58 ( 1 H, br t, J = 
8.1Hz , 2-H) , 7.40 (1H, br s, -NH) 

IR*^h;i/ (CHClg) : 3400, 2950, 2930, 2860, 1680, 1500, 
1470, 1410, 1380, 1260, 1160, 1100, 840cm" 1 

VX^^b^ (FAB-MS) : m/z 533.3 (M+H) + , 474.3, 374.3, 
316.2, 242.2, 171.2, 73.1, 57.1 
[0 0 6 9] 

(3) N — (df-2/^U-^h=¥S/*^3K-^) -5-0- (*-S/^y->^ 

;i/^*^;i^>u ;i/) -3 - v -7^ frV*m/i/V 

_ 3 _^^ ;1/ ^^t/-4 -fr YZ/TTsZ^yB (ft-&*VIIIa)©5K3t 

lu^ (2) T^fbn^'fb-B^VIIa (640mg, 1.20mmol) ^ D U * # > 
(30ml) IC?§«¥U -ZOmmzMLT. ^Cmmm^m (J. Am. Chem. Soc. 
1991, 113, 7277— 7287 ; J. Org. Chem. 1993, 58, 2899) JCfieoTHSSbfc-? 
7^-*?-?-Z;W.1kMM (764mg , 1.80mmol) *:1MX-'MM.\ZT 2 B| fflMW b£ 0 B. 

V I I la) -628mg-(-98%-)-$: # fe-o 

[0 0 7 0] 

JtmXm : C«] 28 D +45.0" (c 0.84, * # 7 -/!/) 

1 H-NMR^'<^ bfr (CDC 1 3 , Sppm): 0.06, 0.07 and 0.10(6H, 3H, 
and 3H , each s, (CHg) 2 of t-butyldimethylsilyl), 0.88 and 0.89 
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(each 9H, each s , (CHg) 3 of t-butyldimethylsi lyl), 1.47 (9H, s , 
COOC (CHg) 3 ) , 1.98 (3H, s, NHCOCHg ) , 2.53—2.62 (1 

H, m, 5-H) , 3.62 ( 1 H, br t, J= 9.8Hz , 6 -Hax) , 3.97 (2H, 
dd, J=10.3, 4.4 Hz , 6 -Heq and -C H_ 2 OTBDMS) , 4.08 ( 1 H, 
dd, J=13.7, 4.9Hz, -CHgOTBDMS) , 4.73(1 H, br s with a small 
coupling, 3-H) , 5.14 ( 1 H, br s, 2-H) , 6.31 ( 1 H, br s, -NH) 

IRX^^h;i/ (CDC 1 3 ):3430, 2950, 2930, 2860, 1740, 1680, 1480, 
1410, 1260, 1160, 1100, 840cm _1 

(FAB-MS): m/z 531.4 (M+H) + , 472.3, 416.3, 
372.3, 358.2, 314.3, 186.2, 73.1, 57.1 
[0 0 7 1] 

(4) N- (£-2/^ V -^b^r^^;i/#— fr) -5-0- (^-i/t'J-yf 

ji*?* s ?A'S/V - 3- (z-t/v u -^^/2?^^;i/2/y;i/*dpS/) 

-3 7 s *^/3j<^r2/-4— xtr*/T^*^>B 0ft-&«HXa)©»36 

ItT^ (3) T'^ktlTMfc-^^ Villa (106mg , 0.20mmol) £&£7R7-fe h— h U 
;i/ (5ml) izmf&L. ^(DtgmiZ-bO'CiZXikmikfcVmVI-yi* (8.7mg, 

o.40mmoi) &in*.30#raflH$ Lfc. fcfomm^ftH&lkT y — A7K^?K$:*D 
X-T^iS^fflh^itfe^. *nD*;i/A20mlT^flL3i&L£o *#J1 b 

LTn-/\^t>-^xf;i/ (5 : 3) -fcffl */ V 9 
A^n7b^*7 7>f-«U, *Rfeia^©*ffifl:-&«J (IXa)79mg (74%) 5: 

[0 0 7 2] 

itmytm [a] 26 D +24. 2 0 (c 0.73, *#y-;i/) 

1 H — N M R*^£ Ml/ ( G-D-G-l 3 -,_8-Ppm)_:_0-.-05,_ 0-.-06,_0-..10_and_0..14_ 
(each 3H, each s, (CHg) 2 of t-butyldimethylsi lyl) , 0.89 (18H, s, 
(CHg)g of t-butyldimethylsi lyl) , 1.47 (9H, s, COOC(CHg) 3 ) , 

I. 78~1.87 (1 H, m, 5 - H) , 1 . 97 ( 3 H, s, -NHCOCHg), 
2.22 (1 H, d, J =2.4Hz, -OH) , 3.41 ( 1 H, br d, J=13.2Hz , 
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6-H) , 3.58—3.69 ( 1 H, m, 6-H) , 3.61 (1H, dd, J =10.3, 5.4 
Hz, -C_H 2 OTBS), 3.69 (1H, br t, J =4.2Hz, 3-H), 3.75 (2H, 
br dd, J =10.3, 8.3 Hz, -CH^OTBS and 4 - H) , 5.74(1 H, br s, 
2-H) , 7.07 (1H, d, J= 8.3Hz,-NH) 

IR*s<>7h)V (CHC 1 3 ):3400, 2960, 2940, 2860, 1680, 1510, 1470, 
1370, 1260, 1100, 840cm _1 

7^X^^h;i/ (FAB-MS) : m/z 533.5 (M+ H) + , 477.4, 374.3, 
316.3, 186.2, 73.1, 57.1 
[0 0 7 3] 

(5) 5$ (v) ©3-^#;i^3f S/-4— :ntf- 3 - t Fn3f $/*^;i^>y*# 

ffiS (4) •^m i ofttc\ttx%!} IXa (20mg, 0.0375mmol) ^MT^P^^-^y 

(imi) izmmis, ztiiz4Nm L w-p**-y'>mm (o.2mi)£#nx.^?s-e2B#iig 

m^titc^m^m&mm^-^. $k&mw<Dmmt^®) m a)o>it&wi 7.2m g 
(80%) zmfeo 

[0 0 7 4] 
[0 0 7 5] 

mmw3 

(1) n- v-zf hz-zsftn'tf— ;io -5-0- (^->>^';--/f 

- k— 3 —^rijA/H^^-t/— 6 — hij7nnrt*5 K^r**^ 

> B (ftl»XUa>-©l££ 

mmmi. (3) (i) IC£^T> *ra#ft^4&i:LT«&:ftfcft^«J Xla-t 

&fc>^N- (#-s/^ u-:?>^>#;i/^-;i/) - 6 -^T-fe^ ^ K- 3 -^ji 

)Vtf*Z/- 3 -hi KD3r$/*^-;i/- 6-h'J 7MD7t^ Fi/TX^^>B 
(1.30g, 3.63mmol) £N, N-J/^f M;i/A7^ K (DM F) (25ml) iZ^M 
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Vt=. B -£<JD?MlC^ ^ £V-Ml.73g, 25.4mmol) & «fc t>* # — ^> ^ U - 
^^-frl/V )\s>7U=y4 R(1.91g , 12.7mmol) £#tlx., SfflJCT16l©|SI«^ L/fc 

(9 : 1) &ffiV*£$/y;fry;i/;&9A*n^h^:7^-T»8BU 
&©*Hfb-&4& (ffc^XIIa) 1.23g (58%) 
[0 0 7 6] 

stMytm : [«] 28 D +42. 5° (c 0.96, *#y-;i/) 

jBtjft : 88-90*0 

1 H-NMR^^s^7 (CDC 1 3 , 8ppm) : 0.06, 0.11 and 0.12 (6 H, 
3H and 3 H, each s, (CHg) 2 of t-bu t y 1 d i methy 1 s H y 1 ) , 0.89 and 0.90 
(each 9Hi each s,*. ( C H 3 ) 3 of t-butyldime,t.hylsi4yl) , v l.t47 ( 9 H, s, 
COOC (CH'g) 3 , 1.83—1.93 ( 1 H, m, 5-H) , 2.i69r(lH, br s, 
-OH) , 3.20 ,(1H, br- t, J=13,7Hz,^ 6 - Hy, 3.'63c:(lH, dd, 
J=10.3, 7.8Hz,* - CH_£TB DM S) , 3.69 ( 1 H, dd-* J =-13:7, 3. 9 Hz, 
6-Heq), 3.75—3.82 ( 2 H, m, -CjHgTBDMS and3-H), 3.98 (1H, 
br d, J=2.4Hz , 4-H) , 5.47 ( 1 H, br t, J=8.8Hz , 2-H) 

IRX^^h;i/ (C H C 1 3 ):3560, 3350, 2950, 2930, 2860, 1730, 1680, 
1530, 1460, 1410, 1370, 1250, 1160, 1090, 950, 840cm" 1 

7X^^n^ (FAB-MS) : m/z 587.4 (M + H) + , 531.4 , 487.4, 
473.3, 374.4, 316.3, 242.3, 186.2, 73.1, 57.1 
[0 0 7 7] 

(2) N — V -^h^S/jtJ^l/tf— )V) -5-0- (^-i/^'J-^f 

■-^-^-^-jViz-V- -----3 - ( * ^ p^-Jj - zf ^ fr S/-*^Jl'-U-VJhtt^-*-?-- fr 

- 6 # ^ K- 3 -TJjfrtfiri/- 4 -fr V i/T**?->B {ik^m 

XIIIa)©58jg 

ftf^ (1) -Vm^tlt^t^^H XI la (190mg, 0.324mmol) UU*Z 
> (10ml) \zmMLt=. 0 ZLO)mm^*-^-?-yW.ikUM (275mg,0.648mmol) 
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JgMig£fcl/Tn-^1*->-»|&x^/l/ (7:1) £/gVN£ */ U ijffrii'? A 
*n^^:7-r--T?«flSU (ft^XIIIa) 183mg 

(97%) 

[0 0 7 8] 

itmytm.: [«] 27 D +23.3 0 (c 0.70, *#/-;i/) 

: 165 -167 TC 

^-NMRX^^ h;i/(CDC 1 3 , 8ppm): 0.03, 0.06 and 0.12 ( 3 H, 
6H and 3 H, each s, (CH 3 ) 2 of t-butyldimemlylsi lyl) , 0.89U8H, 
s, (CH 3 ) 3 of t-butyldimemlylsilyl), 1.47(9H, s, COOClCHgJg) , 
2.55~2.63( 1 H, m, 5-H), 3.63(1 H, dd, J=10.3, 9.3Hz, 6-Hax), 
3.99 (2H, dd, J=10.3, 3.9 Hz, -CH. 2 OTBDMS and 6-Heq) , 
4.11 (1H, dd, J=14.2, 4.9Hz, -CH 2 OTBDMS) , 4.74 (1H, d , 
J= 7.8Hz, 3 -H) , 5.17 ( 1 H, br t, J=7.1 Hz, 2 -H) , 7.30 ( 1 H, 
br s, -NH) 

IR^^h/l/ (CHC 1 3 ):3420, 2950, 2930, 2860, 1730, 1700, 1470, 
1390, 1260, 1170, 1000, 840cm" 1 

7^^n^ (FAB-MS) : m/z 585.5 (M+ H) + , 529.4, 471 .4, 
414.4, 372.4, 358.3, 314.3, 284.3, 226.2, 154.2, 73.1, 57.1 
[0 0 7 9] 

(3) N- U-:7h 3f 2/ -5-0- (^-i/^'J-^f 

)W*^J]/isV ;i/) - 3- V ^^frisV Ji/Jr*r*/) 

_^6— -5^ir-£-^^3^^ft;^ 
W^f>B (ffc£*XIVa) <Dm& 

mTg (2) Vm^nt^t^m XHIa (llOmg, 0.188mmol) &WkT± h - h U 
jV (3ml) JCiSWU ^(Drnffl-^-SOViZTykmitfrymV^V^ (8.2mg , 
0.376«mol)&flll;t, l^W^#bfc (4-^rM©S^S)S) 0 Rfo&WLlzMft 
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(10: l) fc^v^S/"; #>f;i/#^A*n H^:7>f-T*3|t§gU M-fe&^tf) 

mmit^m (ft^XIVa) 96.9mg (88%) £#fc„ 
[0 0 8 0] 

it5^^ : Ca] 25 D +20.0° (c 1.02, * * J - )l) 

1 H-NMR^^i' bJV (CDClg, 8ppm): 0.04, 0.06, 0.10 and 0.14 
(each 3H, each s, (CHg) 2 of t-butyldimemlylsi lyl) , 0.896 and 
0.899 (each 9H, each s, (CHg) 3 of t-butyldimemlylsi lyl) , 1.47 
(9 H, s, COOC (CH 3 ) 3 ) , 1.83—1.93 (1 H, m, 5 -H) , 2.25 
(1H, d, J=2.9Hz, -OH) , 3.31 (lh, br d, J=11.7Hz, 6-H), 
3.59 (1H, dd, J=10.0, 5.1Hz, -CH^OTBDMS), 3.70~3.81 (4H, 
m, -CH 2 OTBDMS, 3-H, 4 -H and 6-H) , 5.88 ( 1 H, br s, 
2-H) , 8.11 (1H, d, J=7.3Hz, -NH) 

I RX^# (CHC 1 3 ):3370, 2960, 2940, 2870, 1740, 1690, 1540, 
1480, 1370, 1260, 1160, 1100, 840 cm -1 

(FAB-MS) : m/z 587.5 (M + H) + , 531.5 , 487.4, 
473.3, 374.4, 316.3, 242.3, 155.2, 73.1, 57.1 
[0 0 8 1] 

(4) 5£ (X) (D 6 -^T-fe# ^ K- 3 -^iifrif^V- ± -xfcT-3 - t Kn 

BU^ (3) "2ftbtlfr{£&4fo XIVa(40mg, 0.0682mmol) £3** y 
(2ml) JC$8JS?U 4 M&m-V**c-VZ/f&WL (0.4 ml) ZtiUZ-MU 

Mz.&UT*immm$Lf=. (-r ^ s&n&t.t. Kn^>;i/#fl^©ffiM£Ris) » 

flfrfe H##*rffi b TJB« L 1LRl&i&mz - £ An*. T J: < MW L 

3 i*\ *RfeH#©3lffifls£** -T^fc*)^; (X) <ZMt-£#/18.2mg 
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(91%) £#fc 0 

[0 0 8 2] 

KM%m.'. [a] 26 D +35.0° (c 0.50, * * J - )V) 

X H-NMRX^^ h;i/ (CD 3 OD, 40'C, 8 ppm) : 1.88—2.00 ( 1 H, m, 
5-H) , 3.11 (1H, br t, J=13.2Hz, 6-Hax) , 3.42 ( 1 H, dd, J = 

13.2, 4.4Hz , 6-Heq) , 3.51 (1H, dd, J=10.3, 9.3 Hz , 4-H) , 
3.67 (1H, dd, J=11.2, 6.4 Hz , -CH 2 OH) , 3.73 ( 1 H, dd, J = 

10.3, 8.8 Hz, 3-H) , 3.84 ( 1 H, dd, J=11.2, 3.9 Hz , - C HgOH) , 
4.84 (1H, d, J=9.8Hz , 2-H) 

IRy^^Wl/ (KBr) : 3350, 1740, 1570, 1420, 1230, 1180, 1100, 
1060, 990 , 880 cm -1 

V7^i? h ;v (FAB -MS) : m/z 259.1 (M + H) + , 202.2, 154.1, 
146.1, 136.1, 128.1, 107, 77.1, 57.1 
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mm) 
mm) 

Z>Z.H\Z%>Z> B 

^ (i) 



CO 6-t7±# ^ K- 3 -^jtjfl/tf**/- 3 - fc. KD^r^^^;i/- 6-MJ7D 



C3D3 -Tjjfrti^ris- 4 -x.tr- 3 -H F n 3f 5> X # ^ > B 5$ (X) 



6 -^T-fe* ^ K- 3 —rjtj^/sK^rS/- 4 -a: If- 3 - t: Kn^r^^f;!/- 6 

— h y 7 D S 7 -fe F S/T^ ^^ >B tf &m^-fttzr* 

5$ (I) 0>ft-£4k 5£ (V) CDft-&ift;i3J:tf5£ (X) ©-ffc^tt, ?Vn*/# 

=i i/ # - if 33 J: t>* V > J 1/ # - if IZ M l> X 3£ v * I® £ M "? Z> . 
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